The present investigation was carried out at Horticultural Research Station, Lam farm, Guntur, Andhra Pradesh during kharif, 2013-14 and 2014-15 to estimate the combining ability effects employing the line x tester mating design with nine lines and six testers. The analysis of variance revealed that significant differences among the parents and crosses for all the 12 characters studied. Six characters viz. fruit yield per plant, plant spread, days to 50% flowering, days to fruit maturity, number of fruits per plant and number of seeds per fruit were exhibited higher magnitude of sca variances than gca variances which revealed that non-additive gene action was played an important role in the inheritance of these trait. According to gca effects, the genotypes LCA-442, LCA-654, LCA-655, LCA-703-2 and LCA-453 found to be promising general combiners for yield and yield components. The sca effects revealed that nine crosses viz., LCA 466 x LCA 705-2, LCA 607 x LCA 703-2, LCA 355 x LCA 678, LCA 504 x LCA 705-2, LCA 446 x LCA 703-2, LCA 615 x LCA 453, LCA 442 x LCA 453, LCA 607 x G4 and LCA 654 x LCA were identified as promising hybrids for fruit yield and it's yield component characters.
Introduction
Chilli (Capsicum annuum L.) is a member of the Solanaceae family, originated from South and Central America. Chilli has its unique place in the diet as a vegetable cum spice crop. India is the largest producer (1.492 million tonnes from 0.775 million hectares), consumer and exporter of chilli in the world (National Horticulture Board, 2014) with productivity of 1.9 metric t/ha. Andhra Pradesh leads the country in its production, productivity and export followed by Telangana, Karnataka, West Bengal, Madhya Pradesh, Orissa etc.
Even though India ranks first in area and production of chilli, its productivity is very low as compared to other countries like Japan (3.6 t/ha) and Korea (2 t/ha), USA and Indonesia (Patil et al., 2012) due to poor yielding genotypes/varieties. One of the options to achieve quantum jump in yield is development of heterotic hybrids through hybridization programme. The knowledge of the relative importance of additive and non-additive gene action is essential to a plant breeder for the development of an efficient hybridization programme (Dudley and Moll, 1969) and proper choice of parents based on their combining ability is also prerequisite to gain better heterotic effects. The studies of combining ability in chilli have also been reported by Khalil and Hatem (2014), 826 DOI: 10.5958/0975-928X.2017.00131.4 characters used in this experiment were presented in Table 1 . The experimental material comprised of nine lines (LCA 504, LCA 615, LCA 446, LCA 466, LCA 442, LCA 654, LCA 607, LCA 655 and LCA 355) and six testers (G4, LCA 678, LCA 453, LCA 703-2, LCA 705-2 and LCA 315). These parents were crossed in Line × Tester fashion during Kharif, 2013-14 and developed 54 F 1 hybrids. The resulting 54 F 1 hybrids along with their 15 parents and two commercial checks were evaluated during Kharif, 2014-15 in a Randomized Block Design with three replications in two rows (one row of 4 m length) of each genotype at a spacing of 75 cm x 30 cm. The crop was raised as per the recommended package of practices. The observations were recorded on five randomly selected plants for twelve characters viz., plant height (cm), plant spread (cm), number of primary branches, days to 50% flowering, days to fruit maturity, number of fruits per plant, fruit length (cm), fruit diameter (cm), average dry fruit weight (g), dry fruit yield per plant (g), number of seeds per fruit and seed weight (g/1000 seed) and the data were analyzed for combining ability according to the standard procedure given by Kempthorne (1957) .
Results and Discussion
The analysis of variance for L x T in respect of yield and yield component characters is presented in Table 2 . The analysis of variance revealed that significant differences among the parents and crosses for all the 12 characters studied. Whereas, among the parents vs. crosses only seven traits were registered significant differences and the characters viz. plant height, days to fruit maturity, fruit diameter, no. of seeds per fruit and seed weight were recorded non-significant differences. All genotypes were partitioned into lines, testers and lines x testers and the significant differences were observed among lines and testers for all the characters studied. The differences due to lines x testers were significant for all the traits studied except for plant height, plant spread, no. of primary branches per plant, days to fruit maturity, fruit yield and seed weight. This indicates the existence of wide variability in the material studied and there is an excellent scope to identify good general combiners and to develop promising hybrids. These results are in accordance with the earlier findings of Payakhapaab et al. (2012) .
The estimates of gca and sca variances and their ratios are presented in Table 3 . Variances due to general combining ability (gca) and specific combining ability (sca) were found to be significant for all the characters studied. Six characters viz. fruit yield per plant, plant spread, days to 50% flowering, days to fruit maturity, number of fruits per plant and number of seeds per fruit were exhibited higher magnitude of sca variances than gca variances and the gca:sca ratio is less than unity which revealed that non-additive gene action was played an important role in the inheritance of these traits and improvement of these traits can be made through heterosis breeding. These results are in agreement with the earlier reports of Hasanuzzaman et al. (2012) . Whereas, the characters viz. plant height, no. of primary branches, fruit length, fruit diameter, average dry fruit weight and seed weight were showed predominance of additive gene action in governing these characters due to higher magnitude of gca variances than sca variances and high gca:sca ratio (> 1) suggesting that these traits can be improved through simple selection procedure in segregating generations. The results of this kind of gene action are in conformity with earlier findings of Khalil and Hatem (2014) .
The estimates of general combining ability (gca) effects of nine lines and six testers for 12 characters are presented in Table 4 . The general combining ability (gca) effects revealed that the lines viz. LCA 504 for plant height (7.14), plant spread (5.67) and days to 50% flowering (-2.11); LCA 615 for fruit diameter (0.07), dry fruit weight (0.06), no. of seeds per fruit (17.21) and seed weight (0.64); LCA 446 for days to 50% flowering (-2.33) and fruit diameter (0.08); LCA 466 for plant spread (3.17), no. of primary branches per plant (0.56), days to fruit maturity (-3.37) and fruit diameter (0.16); LCA 442 for no. of fruits per plant (28.27), fruit length (0.69), fruit diameter (0.06) and fruit yield per plant (11.69); LCA 654 for fruit length (0.92), fruit diameter (0.05), dry fruit weight (0.12) and no. of seeds per fruit (5.52); LCA 607 for plant height (3.52), dry fruit weight (0.11) and seed weight (0.28); LCA 655 for plant height (6.60), no. of fruits per plant (64.01) and fruit yield per plant (36.99) and LCA 355 for days to 50% flowering (-2.17), days to fruit maturity (-4.20) and fruit length (1.42) were found to be good general combiners for that respective characters as they exhibited significant gca effects in desirable direction due to contribution of large number of favorable alleles. These results are supported by the earlier findings of Kamble et al. (2009) and Hasanuzzaman et al. (2012) .
Among the testers (Table 4) , G4 for days to 50% flowering (-1.28), days to fruit maturity (-3.24) and no. of seeds per fruit (4.99) were found to be good general combiners for that particular traits as they exhibited significant gca effects in desirable direction. These results are in accordance with earlier reports of by Suryakumari et al. (2014) and Kranthi Rekha et al. (2016) .
Among the 15 parents, the lines LCA-442 (no. of fruits per plant, fruit length, fruit diameter and fruit yield), LCA-654 (fruit length, fruit diameter, dry fruit weight, no. of seeds per fruit), LCA-655 (plant height, no. of fruits per plant and fruit yield) and the testers LCA-703-2 (plant height, plant spread, no. of primary branches per plant, no. of fruits per plant, seed weight and fruit yield), LCA-453 (fruit diameter, dry fruit weight, no. of seeds per fruit, seed weight) were found to be good general combiners as they showed significant gca effects in desirable direction for yield and yield components. Therefore, these parents were noted as good source of favourable genes for increasing fruit yield through various yield contributing characters. It was further noted that using of these parental lines in further breeding programmes would be more rewarding for boosting of fruit yield and will be resulted in development of promising heterotic crosses for various traits in chilli. These results are supported by earlier reports of Kranthi Rekha et al. (2016) .
The estimates of specific combining ability (sca) effects of 54 hybrids for 12 characters are furnished in Table 5 . Among the 54 hybrids, nine crosses each for fruit yield per plant, plant height, average dry fruit weight and no. of seeds per fruit; seven crosses for plant spread; three crosses each for no. of primary branches per plant, days to fruit maturity (-) and seed weight; ten crosses for days to 50% flowering (-), eleven crosses for no. of fruits per plant, six crosses for fruit length and four crosses for fruit diameter were exhibited superiority as they have manifested significant sca effects in desirable direction. The findings of earlier workers Kamble et al. (2009) and Suryakumari et al. (2014) are also report the significant positive sca effects for fruit yield and its component characters.
The sca effects from table 5 revealed that nine crosses viz., LCA 466 x LCA 705-2 (no. of fruits per plant, fruit yield), LCA 607 x LCA 703-2 (no. of fruits per plant, fruit yield), LCA 355 x LCA 678 (no. of fruits per plant, fruit yield), LCA 504 x LCA 705-2 (no. of primary branches, no. of fruits per plant, fruit yield), LCA 446 x LCA 703-2 (plant height, fruit yield), LCA 615 x LCA 453 (plant height, days to 50% flowering, no. of fruits per plant, dry fruit weight, fruit yield), LCA 442 x LCA 453 (plant spread, no. of fruits per plant, fruit yield), LCA 607 x G4 (plant spread, days to 50% flowering, no. of fruits per plant, fruit length, fruit yield) and LCA 654 x LCA 678 (no. of seeds per fruit, fruit yield) were identified as promising hybrids for fruit yield and their yield components as they have registered significant sca effects in desirable direction. The estimates of sca effects revealed that none of the crosses was constantly superior for all the traits. This indicated that the specific combining ability of the crosses was not always dependent on the gca of the parents involved. These results are in accordance with earlier reports of Khalil and Hatem (2014) and Kranthi Rekha et al. (2016) .
Conclusion
According to gca effects, the genotypes LCA-442, LCA-654, LCA-655, LCA-703-2 and LCA-453 found to be promising general combiners for yield and yield components. All these parents might be contributing positive alleles for yield and yield attributes and these can be used in multiple crosses for screening of segregants with all the favourable alleles distributed among the population. 
